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Abstract

Acreage functions for wheat, incorporating variables that reflect the
value of voluntary acreage diversion programs to producers, are estimated

for 1962-76. The elasticities of response to such programs are generally

low in comparison to those for market price, indicating that the reduction

of production through voluntary diversion is relatively expensive.




Estimating the Effect of Government Programs on the
Supply of Wheat in the United States
by

Bernard F. Neenan and David Blandford*®.

A major problem encountered by analysts of agricultural commodity supply
in the United States is the determination of the influence of market price
and government programs on acreage and output (Tomek and Robinson). In the
case of wheat, the number of policy instruments used since 1950, and the
frequent marginal changes in the form and use of these instrumeﬁts has in-
troduced considerable complexity into the estimation of supply response
(Hadwiger). These problems, which are frequently compounded by the short
time series involved, have elicited a number of different approaches to the
estimation of the wheat supply relationship. These can be classified as
follows:

(1) TFlexible program definition. A single supply function is hypothesized

and a number of program variables are specified for the entive period of
analysis. These Ygeneric" variables are given new definitions as programs
change, and are used to reflect the impact of different programs in dif-
ferent years. The work of Lidman and Bawden is an example of this type

of approach.

(2) Spliced data periods. As above, a single supply curve is hypothesized

for the entire period of analysis. Variables used to represent different pro-—
grams enter and leave the relationship as programs vary over time. Garst and

Miller employ this technique.

* Bernard Neenan is a staff economist at the Solar Energy Research Institute,
Golden, Colorado. Dawvid Blandford is an associate professor, Department of
Agricultural Fconomics, Cornell University. Paper presented at the Annual
Meetings of the American Agricultural FEconomics Association in Clemson,
South Carolina, July 27-29, 1981.



(3) Effective program variable. Houck and Subotnik recommend the

construction of a proxy variable to reflect the impact of acreage restric-
tions and associated compliance incentives on producer acreage decisions,
This proxy, the effective price support, folds alil program instruments

into a single time series which is assumed to capture the équilibrium
adjustment of producers to program constraints. It is assumed that the
supply relationship identified would operate in the absence of restrictions.

(4) Separated data periods. Morzuch, Weaver and Helmbherger argue that it

is not appropriate to assume a priori that elasticities are constant across
quota and non-quota years, and that an aggregate approach cannot provide suf-
ficient accuracy in variable definition. Their investigation of wheat sup-
ply is performed at the state level with separate supply relationships hy-
pothesized for quota (1950 and 1954-64) and non-quota (1965-73) years,

The disaggregated analysis of Morzuch et al. represents an important
departure from previous studies in that it recognizes that while most govern-
ment programs include a single announced support or payment rate, the aetual
monetary value. of compliance is not uniform across all geographic produc-
tion regions or sizes of farm. Since payments are tied to the farm program
yield (which is determined at the county level) and are réstricted to some
proportion of the yield on diverted acres, the value of payments offered will
vary with the farm's base allotment and the corresponding farm (county) yield.
Under voluntary programs, where participation is optional, producers are of-
fered a known revenue earning alternative for part of their land (diversion
payments), which must be evaluated relative to expected returns from produc-
tionf

Given that there are differences among firms in wheat yields, and that

payments are tied to yield and allotment, the argument for a disaggregated



analysis of producer response to government programs is compelling. However,
the problems of the specification of government program benefits in the face
of changing program provisions, and the representation of matket price expec-
tations must be dealt with. The purpose of this paper is to present a method
of separating market price effects from the influence of government program
benefits and, at the same time, take into account both the changes in pro—
gram provisions and the benefit differentials that result from diffevrences

in yields:

fffective Program Payments

The analysils focuses on 1962~76, the period of voluntary government
wheat programs. Its objective is to derive estimates of the elasticity of
wheat acreage response toO both market prices and to government program in-
struments, and to compare their relative magnitudes.

The six instruments employed to induce acreage diversion during the
period and their associated payment and acreage eligibility rates are given
in table 1. While the loan rate operated throughout, export quotas were
used only in 1964 and 1965. The last three years (1974-1976) were distin-
guished by the 1ack of any active program beyond the loan program and repre-
sented a period of expansion of wheat acreage in the absence of government
acreage restrictions.

The six programs were combined into four as follows:

yl = loan rate (GPl) program;

V6 = voluntary diversion (GP6) program;

V7 = price support (GP2) and mandatory diversion (GP5) programs; and
v8 = domestic {(GP3) and export certification (GP4) programs.

Observations for these variables were derived by taking the product of the
payment rate and the eligibility rate for each of the six programs (GP1-GP6)

and then aggregating appropriately. Note that the loan rate (V1) is
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applicable to total production and thus resemhles market prices or price
expectations while the variables (V6-V8) are announced program payment rates
adjusted for the proportion of base acreage upon which payment is made.

The rates derived represent the announced per bushel payment for program
compliance under voluntary programs. While tﬁese are uniform across all pro-
ducers, the actual benefits received depend on the farm program yield, i.e.;
the program payment rate times the eligibility rate times the appropriate
yield. The value of the program.therefore can be represented by multiplying
Vvl and V6-V8 by the farm program yield. However, since yields vary by geo-
graphic location and by the type of wheat produced (winter, durum, other
springs), the value of program payments is specified by region and by wheat
type. The resulting measure of the value of participation in government pro-
grams, subsequently referred to as the effective program payments, is used

to estimate regional acreage response elasticities to government Programs.

Regional Wheat Acreage Model

The general form of the acreage relationship specified is:

Rij = f(POj, POk, PFOO, Wi, V6Rij, V7Rij, VBRij)
where Rij = acres of wheat planted in region i of wheat type j,
POj = geason average price ($/bushel) of wheat type j,
PO, = season average price ($/bushel) of substitute crop k; k=1 (winter

wheat), 2 (durum wheat), 3{other spring wheat), 4 (soybeans), 5
(corn), 6 (oats), 7 (barley),
PFOO = geason average price (8/ton) of fertilizer (10-10-10) with no

regional differential assumed,

Wi = range index for region i (WSO = September index,WJO==Juneindex),

V6R, VIR, VBR = value of government programs ($/bushel) as defined above,



i=1,2, ... 5 regions,

i 1, 2, 3 wheat types (1 (winter}, 2 (durum), 3 (spring)),
and all prices are lagged one period.

Government program benefits are given by the V6R-V8R variables while
market price effects on acreage planted are represented by lagged wheat and
substitute crop prices. Lagged market prices are used to match availaEle in-
formation with the timing of the planting decision. The loan rate is not
included since it is assumed to contain information similar to that of mar—
ket prices and is therefore redundant (and statistically collinear).

Data are derived from the U.S.D.A. (see Neenan) and the model applied
to five regional aggregates (Comme), They are as follows:

Region I: Wyoming, Nebraska, Colorado, Kansas, New Mexico, Texas and
Oklahoma;

Region IT: Montana, North Dakota, South Dakota and Minnesota;

Region ITI: Washington, Oregon, Idaho, California, Nevada, Utah, and Arizona;

Region IV: Michigan, Wiscensin, Iowa, Missouri, I11linois, Indiana, Ohio,
Pennsylvania, Maryland, Delaware, NeWYbrk,N@wJersey,Vermont,
NewHampshire,Massachusetts,RhodeIsland,Connecticutanﬁ Maine:

Region V: Arkansas, Louisiana, Mississippi, Kentucky, Tennessee, Aiébama,
Georgia, Florida, West Virginia, Virginia, North Carolina and
South Carolina.

All equations were estimated for the period 1962-1976 by ordinary least

squares. The short time series restricts the available degrees of freedom

and prevents the use of generalized least squares to correct for the contem—

porary correlation that may exist across the error terms of the equations.

Market Price and Program Benefit Elasticities

Estimated winter wheat relationships are presented in table 2 and those

for durum and other spring wheat in table 3. Regional functiong are not
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specified for some wheat types because of the negligible acreages involved.
The estimated relationships display a satisfactory stétistical fit with the
exception of spring wheat in Regions I and IIL. However, these two regions

- account for less than 2 percent of all wheat grown and therefore have little
effect on the overall conclusions drawn below. While the ratios of the coef-
ficients to their standard errors tend to be low, the model was deemed ac-
ceptable on the basis of the consistency of the signs of the estimated pavam-
eters with a priori expectations. The short time series combined with the
nunber of effects to be estimated may account for the relative jnefficiency
of the estimates.

The estimated elasticities of acreage planted with respect to the own-
price of wheat, other crops, fertilizer and goveynment program benefits are
presented in table 4. The remaindey of the discussion will be directed to-
ward the price and benefit response elasticities.

When voluntary wheat programs are in effect, producers are faced with
allocating available acreage to wheat or to diversion based on the relative
value of program participation (as measured by program henefits) and expec—
tations of the market value of wheat. Higher market prices (expectations),
under conditions.of an upward sloping marginal cost curve, would encourage
wheat plantings and a positive elasticity of acreage response would be expec-—
ted. Conversely, the effect of positive program benefits is to increase the
value of land diverted and increase the value of the entire base acreage.
Thus government program benefits are generally assumed to reduce acreage,
other factors constant.

The nine estimated acreage response relationships all exhibit positive
(lagged) market price elasticities. The government program benefit elastic~
itjes are for the most part negative, although the values vary be region,

wheat crop and program. The market price effect, in terms of the estimated
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11

elasticities, is considerably larger than any of thé program benefit effects
which demonstrates how costly voluntary diversion programs are to the govern-—
ment. For example, to induce a 10 percent reduction in planted acreage of
winter wheat in Region 1 a fourfold increase in the veoluntary prograim pay-
ment rate (V6) would be required, other factors constant.

By weighting the individual elasticities by the corresponding propor-—
rion of total production, aggregate own~-price elasticities of wheat acreage
can be derived and compared to éstimates from other models. The estimates
of winter, all spring and all wheat own-price elasticities, .20, .18, and
.20, respectively, are considerably lower than those reported by Morzuch
et al. (.45, .77 and .52, respectively). Aliowing for separate program ef-
fects results in lower estimates of the own-price elasticities of acreage.
The results suggest that acreage response in peneral is low and that the
market price effects are much larger than the program effects. Furthermore,
the program effects are not wniform across all regions so that the use of
a single benefit rate, in the presence of regional productivity differences,
increases the cost of diverting a given amount of acreage OF meeting a given
target for reduced production. Offering regionally differentiated benefits
may greatly reduce the cost of supply control but also may be politically

infeasible.
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